Ribosome biogenesis: of knobs and RNA processing.
The synthesis of ribosomes in eukaryotes involves processing of pre-ribosomal RNA (pre-rRNA) and sequential assembly of a large number of ribosomal proteins on the rRNAs. Although we have gained tremendous insights into the processing of pre-rRNA intermediates in the last three decades, little was known about the dynamic nature of ribosome biogenesis. Only recently the development of efficient affinity-purification procedures and mass-spectrometry techniques has allowed the isolation of large pre-ribosomal complexes, which led to the identification of several ribosome assembly intermediates and a large number of novel ribosome assembly factors. In this mini-review, we summarize some of the discoveries that have been made in the field of ribosome biogenesis in the past 30 years and highlight some key aspects about what remains to be learned.